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REMARKS 

Claims 1-9, 2S-26 and 28-31 aw all the claims presently pending in the application. 
Claims 2-3 and 6-7 have been amended to more clearly define the invention. Claims 1. 3, 5-8 
and 25 are independent, 

Applicant gratefully acknowledges that claims 8 and 25 are allowed, and that claim 30 
would be allowable if rewritten in independent form. However, Applicant respectfully 
submits that all of the claims are allowable. 

These amendments are made only to more particularly point out the invention for the 
Examiner and not for narrowing the scope of the claims or for any reason related to a 
statutory requirement for patentability. 

Applicant also notes that, notwithstanding any claim amendments herein or later 
during prosecution, Applicant's intent is to encompass equivalents of all claim elements. 

Claim 7 stands rejected under 3S U.S.C. § 1 02(b) as being anticipated by Yasumoto, 
et al. (U.S. Patent No. 4,612,083). Claims 1, 9, 26, 29 and 31 stand rejected under 35 U.S.C. 
§ 103(a) as being unpatentable over Urushima (J.P. 05-003183), in view of Hayes (US. 
Patent No. 6,1 14,187). Claims 2 and 4 stand rejected under 35 U.S.C. § 103(a) as being 
unpatentable over Unishima, in view of Hayes and in further view of applicants admitted 
prior art. Claims 3 and 6 stand rejected under 35 U.S.C. § 103(a) as being unpatentable over 
applicant's admitted prior art, in view of Capote, et aL (1998 International Symposium on 
Advanced Packaging Materials). Claim 5 stands rejected under 35 U.S.C. § 103(a) as being 
unpatentable over applicant's admitted prior art, in view of Hayes. 

These rejections are respectfully traversed in the following discussion. 
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I. THE CLAIMED INVENTION 

to dteo^ed during «« n**™! Interview, A^Hcanf s invention, . disclosed and 

tamp also PwlwfelhmLa surface o f the adn«iv» 1 1 Tr 

TV present invent h ^ to <ta-11- ^ ^ 

^p^ofi^edetoUeMp, CWenoona.n^^^i,^ 

the chip is to be mounted. 

On. conventfonal .Bah* amounting rate ffl ^ ^ ^ ^ ^ 

— «<*I«(B»1A.1»> Ap TO b lOTWitttlli5techni(1U eh3,b« ntlBdifltelloe!ll 

S-*-- WEM-^tata,*^ However, this technique also has problems 

chip and the intetposer. 

p ro v i ced„ afeS e rfc0Ddu e toch ^ n>a ^ Mto]8is ^ M ^ c ^^ ita 

currf.aferispolished. ^«echn i ^ isdiscI ^ v ^ wnrtUnishtore(Wetjp 
No. 5-3183). 

Wiethe conventional n^rffflustntted byHp. 2A -2B (and Ok Urushinu 
..tneinte^erisnotreUabfe. ^^.^^^.^^ 
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Additionally, mechaoical stresses applied to the bumps during mounting may cause 
damage to the chip. 

Another conventional attempt at addressing the problem of different thermal 
expansion coefficients is illustrated in Fig. 3. This conventional method provides bumps 80 
to a semiconductor chip 70 and inserts an adhesive sheet 98 which is manufactured 
separately. The integer also includes bump s which will protn.de into through holes 102 
provided in (he adhesive sheet 98 to contact the bumps 80. 

However, this conventional method is difficult to perform because accurate control 
over the position of the adhesive sheet 98 is ^ta^to^^fc^^ 
1 02 „ accurately placed between the bumps 80 and the connection holes 96. Such accurate 
arrangement is even more difficult as semiconductor devices become further miniaturized, 
increase in the number of contacts and bumps become smaller. 

Further, since the buxnps 80 are not protected before mounting, a load is applied to the 
bumps during mounting which can cause faulty connections. 

By contrast the present invention overcomes all of these problems by providing an 

adhesive layer on the chip not only serves to protect me stud bumps before and during 
mounth^erebyob^ 

attachment to the 1*^^^*^.^^^^^^ 
interposer. Further, the projection of ImMb*****,^^**^ 

ensuresrenabletransferofpressingand 
optimal metal junctions. 
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IL THE PRIOR ART REJECTIONS 

A. The Yasamoto et aL reference 

Regarding the rejection of claim 7, the Examiner alleges that the Yasumoto et al. 
reference teaches the claimed invention. Applicant submits, however, that there are elements 
of the claimed invention which are neither taught nor suggested by these references. 

As agreed during the personal interview, the Yasumoto et al. reference does not teach 
or suggest the features of the present invention including stodbunms wMhi, prefer* fr™ n,» 
adhesive1aYer - As explained above, this feature is important for ensuring reliable transfer of 
pressing and heating between the electrical contacts to ensuring optimal metal junctions. 

In contrast, the Yasumoto et al. reference discloses stud bumps which are merely 
SXEOsed at a surface of the adhesive layer (col. 6, lines 21-24). Therefore, the Yasumoto et aL 
reference does not teach or suggest stud bumns whic h project fan, the adhesive laver 

B. The Urnsfaima reference In view of the Hayes reference 
Regarding me rejection of claims 1, 9, 26, 29 and 31, the Examiner alleges that the 
Hayes reference would have been combined with the Urushima reference to form the claimed 
invention. Applicant submits, however, that these references would not have been combined 
and even if combined, the combination would not teach or suggest each and every element of 
the claimed invention. 

Applicant submits that these references would not have been combined as alleged by 
the Examiner. Indeed, the references are directed to completely different matters and 
problems. 

Specifically, the Unishima reference is directed to overcoming the difficulty of 
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completely under filling between a mounting substrate and the semiconductor substrate with a 
protective resin by providing protective resin to the surface of the semiconductor substrate. 

In contrast, the Hayes reference is specifically directed to obviating the need for a 
separate mount (col. 1, line 63 - col« 2, line 4) by printing a package directly onto the 
integrated circuit (col. 2, lines 5 - 14). In other words, the Hayes reference actually teaches 
awav from providing a separate mount for packaging an IC which is taught by the Urushima 
reference by actually printing the package directly onto the IC. Thus, one of ordinary skill in 
the art would not have been motivated to modify the teachings of the Urushima reference 
with the disclosure of the Hayes reference. 

Rather, one of ordinary skill in the art would have been taught to completely abandon 
the method t aught bv the Urushima reference and instead to practice the method disclosed by 
the Hayes reference. Clearly, such an abandonment of the primary purpose of the Urushima 
reference is contrary to the purpose disclosedJbjLthe Urushima. reference . Thus, the 
references would not have been combined, absent hindsight . 

Further, Applicant submits that the Examiner can point to no motivation or suggestion 
in the references to urge the combination as alleged by die Examiner. Indeed, die Examiner 
does not even support the combination by identifying a reason for combining the references. 

The Examiner alleges that one of ordinary skill in the art would have been motivated 
to modify the teachings of the Urushima reference with stud humps which project above a 
dielectric layer "to provide an extended feature which will assure electrical connection to 
other chips or circuit boards through bonding techniques, such as flip-chip bonding." 
However, neither of these applied references provide a source for this alleged motivation. 
The Rif aminer does not cite any po rtion pf either reference which might provide such a 
motivation. Applicant respectfully submits that the Examiner does not provide such a 
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citation because none existe. 

Rather, Applicant respectfully submits that the Examiner has engaged in 
"^^^ ™ e only reference to such a motivation for providing prtrtruding 
stud bumps in the file wrapper is found in the specification of the present application. The 
Examiner cannot use the Applicant's disclosure against the Applicant's claims, dearly, the 
Examiner has engaged in the ^permissible M of hindsight against the claims of the present 
application* 

As agreed during the personal interview, even assuming arguendo that one of ordinary 
skill in the art would have been motivated to combine these references, the combination 
would not teach or suggest each and every element of the claimed urvention. Neither of the 
applied references teach or suggest the features of the present invention including 
fryer formed on flu- semiconduct o r r hip . As explained above, this feature is important for 
protecting the stud bumps before and during mounting thereby obviating any need for a 
protection resin, but also for achieving a reliable attachment to an intexposer without having 
to align anything other than the chip with the interposer. 

Contrary to the Exairriner's allegation, the protective layer 12 disclosed by the 
Urushima reference is not an adhesive to Such an allegation is completely WW As 
explained above, the Urushima reference is described in the present specification in detail 
with reference to Fig. 2. Indeed, the Urushima reference discloses the present inventor's 
previous invention. The Examiner cannot seriously believe that he is going to contradict the 
Applicant of the present application when the present Applicant is the author and inventor of 
the reference being applied against the present claims. 

Further, the Examiner's allegation that the protective layer 12 is an adhesive layer 
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^iut^no^u^ a ^ of * e dted Indeed, again a, above, the 

Examiner fills to provide any citron as to where any might teach or sugg^ that 
the protective la^ 12 is a, adhesive layer. A^Uca^ 

does not provide such a citation because no such, citation The Exammex has again 
cooiusedthisin^ortant^ 

present invention which provides multiple advantages over these conventional methods by 
applying an adhesive 1 aVRT ^ fre semi^n*.,* 

Moreover, the Hayes reference, like the Urushima reference, does not teach or suggest 
^ As explained above, this feature is hnportant 

for protecting the stud bumps before and during mounting thereby obviating any need for a 
protection resin, but also for achieving a reliable attachment to an interpose* without having 
to align anything other than the chip with the interposer. 

To Hie contrary, the Hayes reference discloses fonmng a dielect™ 4 on the 
semiconductor chip from a heated dielectric polymer (coL 6, lines 49-65). The Hayes 
reference describes the types of polymer which may be used (col. 1 0, lines 3 1 -40) but does 
not teach or suggest that the polymer is an adhesive 

Therefore, the Examiner is respectfully requested to withdraw this rejection of claims 
1,9, 26, 29 and 31. 



C The Urushima reference in view of the Hayes reference and Applicant's 

Admitted Prior Art 
Regarding the rejection of claims 2 and 4, the Examiner alleges not only that the 
Hayes reference would have been combined with the Urushin^ reference but that the 



Received from < 703 761 2376 > at 5130/03 3:43:21 PM [Eastern Daylight Time] 



05/30/20B3 15:33 



703-76' 




!7B 



MCGINN 8 GIBB.PO 




PAGE 



Serial No. 09/839,298 



14 



Docket No. NEC0lP030-HSc 
Applicant's Admitted Prior Art (hereinafter "AAPA") would have been combined with the 
combination of the Hayes and Urushima references to form the claimed invention. Applicant 
submits, however, that these references would not have been combined and even if combined, 
the combination would not teach or suggest each and every element of the claimed invention. 

As explained above, clearly one of ordinary skill in the art would not have been 
motivated to combine the Hayes and Urushima references because they are directed to 
completely different matters and problems. 

Hie Urushima reference is directed to overcoming the difficulty of completely under 
fiftttg between a mounting substrate and the semiconductor substrate with a protective resin 
by providing protective resin to the surface of the semiconductor substrate. 

In contrast, the Hayes reference is specifically directed to obviating the need for a 
separate mount (col. 1, line 63 - col. 2, line 4) by printing a package directly onto the 
integrated circuit (col. 2, lines 5 - 14). In other words, the Hayes reference actually teaches 
away from Providing a separate mount for packaging an IC which as taught by the Urushima 
reference by actually printing the package directly onto the IC. Thus, one of ordinary skill in 
the art would not have been motivated to modify the teachings of the Urushima reference 
with the disclosure of the Hayes reference. 

Rather, one of ordinary skill in the art would have been taught to completely ahandon 
the method taught by the Urushima reference and instead to practice the method disclosed by 
the Hayes reference. Clearly, such an abandonment of the primary purpose of the Urushima 
reference Is contrary to the purpose disclosed h v the Unishima mf*™™ Thus, the Hayes 
and Urushima references would not have been combined, absent hindsig h t 

m contrast, Fig. 3 of the AAPA discloses providing an adhesive sheet 98 to bond a 
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^oneoforeh^inthea,, 

«rouia not nave been combined, absent h p^fri.. 
As agreed during the personal inter™™. 

sbiln. to an would have been motivated to eomM., «. ' . 

onvated to combwe these references, the AAPA reference 

^fhettasrdiraaMH^reierenceii.do^.w^ i 

«, doe, not Bach , , nggal „ ^ 

other than the chip with the inteiposer. 

^•""^''^^^"^bytheAAPA. Ihe AAPA 
^^---^^-^^^^ 

the adhesive sheet 98 to contact the bumps 80. 

However, this conventional method is difficult to oerfo™ w 

ui^uujt to perioral because accurate control 
over the position oft* adhesive sheet 98 is required fa , 

requssed m order to ensure that the through holes 

-reaseintonotnberofcon^^bunpsb^^. 

Further, since the bumps 80 are not nmf«riw ^ 

are not protected befb^ou^ a load is applied to the 
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b«mps ctafagmomttng wluci can cause farfty connections. 

ac^ga^ aDb a ta oh m « tt a nin ^^^ to ^ ffli ^ veshMt 



2 and 4. 



* ^AAPAfaviewoftheCapoteetal.reference 

invention. 

oftheAAPA. However, HKE ^ nMi ^ refetotoUTObiiMrefeTOcebtcMse 
Figs. 2A - 2B of the AAPA is a description of the Urushinu reference, 

tab*. ^^^esa Kdi ^ Batoconptotelydil&raitniatto5a]rt 

problems. 

S ^^-^nedabov^ 

substrate and the semiconductor substrate with a wmHv,. ~~ u 

m a protective «*n by providing protective resin 
to the surface of the semiconductor substrate. 
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SSSidse which remains after flux reflow which are generally left in the space between the chip 
and the substrate. Therefore, one of ordinary skill in the art would not have been motivated to 
modify the teachings of the AAPA which is directed to overcoming the difficulty of 
completely uqder filling with the disclosure of the Capote et al. reference which is concerned 
witiU^ddue fta* raising concerns. Thus, the references would not have been combined, 

Further, Applicant submits that the Examiner can point to no motivation or suggestion 
in the references to urge the combination as alleged by the Examiner. Indeed, the Examiner 
does not even support the combination by identifying a reason for combining the references. 

Even assuming arguendo that one of ordinary skill in the art would have been 
motivated to combine these references, the combination would not teach or suggest each and 
every element of the claimed invention. 

As agreed during the personal interview, the AAPA does not teach or suggest an 
adhesive layer on a sur fac_e,of the semiconductor cfr ip. As explained above, the adhesive 
layer is important for protecting the stud bumps before and during mounting thereby 
obviating any need for a protection resin, but also for achieving a reliable attachment to an 
interposer without having to align anything other than the chip with the intetposen 

Moreover, the Capote et al. reference, like the AAPA, also does not teach or suggest 
an adhesive layer on a surface of the semic onductor chip . To the contrary, the Capote et al. 
reference merely discloses a stress distribution lay^ (i.e, protection resin) on the 
semiconductor chip. The Capote et al. reference does not teach or suggest an *Ah*<W>* i* y ^ 
on the semiconductor chip. 

Therefore, the Examiner is respectfully requested to withdraw this rejection of claims 
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3 and 6. 

E. The AAPA in view of the Hayes reference 

Regarding the rejection of claim 5, the Examiner alleges that the Hayes reference 
would have been combined with the AAPA to form the claimed invention. Applicant 
submits, however, that these references would not have been combined and even if combined, 
the combination would not teach or suggest each and every element of the claimed invention. 

Applicant submits that these references would not have been combined as alleged by 
the Examiner. Indeed, the references are directed to completely different matters and 
problems. 

Specifically, the AAPA is directed to avoiding having to under fill a resin by 
providing an adhesive sheet 98 to bond a semiconductor chip 70 t o the interposer 728. 

In contrast, the Hayes reference is specifically directed to obviating theneed for a 
separate mounter, interposer (col. 1, line 63 - col. 2, line 4) by printing a package directly 
onto the integrated circnit (coL 2, lines 5-14). hi Other words, the Hayes reference actually 
teaches away from providing a separat e mount Enterpriser) for packaging an IC, which as 
taught by the AAPA, by actually printing the package directly onto the IC. Thus, one of 
ordinary skill in the art would not have been motivated to modify the teachings of the AAPA 
wim the disclosure of the Hayes reference. Rather, one of ordinary skill in the art would have 
been taught to completely abandon the method taught by the AAPA and instead to practice 
the method disclosed by the Hayes reference. Clearly, such an abandonment of the primary 
purpose of the AAPA is contrary to the pur pose disclosed bv the AAPA Thus, these 
references would not have been combined, absent hindsight . 
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As agreed during the personal interview, even assuming arguendo that one of ordinary 
skill in the art would have been motivated to combine these references, neither the AAPA nor 
the Hayes reference teaches or suggests an adhesive by g formed OM semiconductor chip 
As explained above, the adhesive layer formed on the semiconductor chip is important for 
protecting the stud bumps before and during mounting thereby obviating any need for a 
protection resin, but also for achieving a reliable attachment to an interposer without having 
to align anything other than the chip with the interposer. " 

Clearly, this novel feature is not taught or suggested by the AAPA. The AAPA 
discloses inserting an adhesive sheet 98 between the semiconductor chip and the interposer. 
The interposer also includes bumps which will protrude into through holes 102 provided in 
the adhesive sheet 98 to contact the bumps 80. 

However, this conventional method is difficult to perform because accurate control 
over the position of the adhesive sheet 98 is required to order to ensure that me through holes 
102 are accurately placed between the bumps 80 and the connection holes 96. Such accurate 
arrangement is even more difficult as semiconductor devices become further miniaturized, 
increase in the number of contacts and bumps become smaller. 

Further, since the bumps 80 are not protected before mounting, a load is applied to the 
bumps (hiring mounting which can cause faulty connections. 

By contrast, the adhesive layer on me semico nductor chip protects the stud bumps 
before and during mounting thereby obviating any need for a protection resin, and also for 
achieving a reliable attachment to an interposer without having to align an adhesive sheet. 

Moreover, the Hayes reference, like the AAPA, does not teach or suggest an adhesive 
layer on the semiconductor chip . To the contrary, the Hayes reference discloses forming a 
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d«^layer4o n tne ^conductor chip from a heated polymer (coL 6 

65). T*e Haye S referee describes the types of poller which may be used (col 10, lines 

3 1-40) but does not teach or suggest that the polymer kma&SSlve. 

Therefore ' is ^ectfuUy requested to withdraw this rejection of claim 

5. 
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m. FORMAL MATTERS AND CONCLUSION 

In view of the foregoing, Applicant submits that claims 1-9, 25-26 and 28-31, all the 
claims presently pending in the application, are patentably distinct over the prior art of record 
and are in condition for allowance. The Examiner is respectfully requested to pass the above 
application to issue at the earliest possible time. 



Should me Examiner find the application to be other than in condition for allowance, 
the Examiner is requested to contact the undersigned at the local telephone number listed 
below to discuss any other changes deemed necessary in a telephonic or personal interview 

The Commissioner is hereby authorized to charge any deficiency in fees or to credit 
any overpayment in fees to Attorney's Deposit Account No. 50-0481. 



McGinn & Gibb, PLLC 

8321 Old Courthouse Rd., Suite 200 

Vienna, Virginia 22182 

(703)761-4100 

Customer No. 21254 



Respectfully Submitted, 





Registration No. 39,715 
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